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DO 


Description 


1. 


2.2 


2.3 


ao ee ee —- — - - 


ABSTRACT 

This program exercises the KELIF floating point instructions 
(FADO PcuB, FDIV) with random adaber patterns. The 
answers are check against results obteined using the 


corresponding F software routines. About 200 passes 
should be run to establish credability. 


REQUIREMENTS 


Equipaent 
PDP-11 (KD11A) standard computer with KELIF option 


Storage 

The routines use memory locations GO - 17500. The map at the 
end of the listings shows the absolute locations of the 
Fi math routines which were assembled peperately and 
linked to the main program via LNKX11 on a DECsysten-10. 
Preliminary programs 


MAINDEC-11-DBKEA-A KELIF Instruction Tests. 


LOADING PROCEDURE 
Use standard procedure for ABS tapes. 


STARTING PROCEDURE 


Control switch settings 
See 5.1.1 Call down for worst case testing) 


Starting address 
The program should always be started at 200. 


Program and/or operator action 


) Load progres inte memory using ABS loader. 

) Load address " 

) Set switches (see 5.1.1) All down for worst case. 
4) Press start. 
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Description 
S) The program will loop and bell will ring once every pass. 


S. OPERATING PROCEDURE 


S.J Operational switch settings 


i _ eel HALT on 
I Seema NaI i PRINT 


coccee NMIGET [TERE ING 
2 ccccee NHIBIT TIONS OF SUBTEST 


~ 
cs 
fT 
w 
OO 00 08 00 08 
eH 


Pee ‘ 
ieeeen N 6: 0» TYPE 
Eanes He Br eusp 
Caution: SW<8:0> are also used for ROM word match with KM11 
maintenance card. 


aan 

vwyv 
1 08 0 
ee 


| $2 Subroutine Abstracts 
5.2.1 TYPIN 
If SWC7> is on a O, the program calculates posude~penten 


number to be used as input date. If Sac7> is onal, t 

progres ee hor sor input data from the eletyp pe at the 
e asieg © efas® 8. rhe sane data is used with all 
ie truct x, reis, FUL for the entire pass. 


(7) is aa y after gh. oy the data eaten rou ine. 
¢ randoa 


that data is used as the starting numbers for 
nusber generator. 


The input format is: 
@ input data: 
Al: af? reveen 


ci: Manan 


ne a ee eee 


here: 
a = left word, of first soryonent 
= cist ht word of first afgument 
Bl = lelt word of second orgenes’ 
Be = right word of second argument 


i.e. f1,A2(+,-,#,/)B1,B2 = answer 
NNNNNN = date typed by the operator 


ee 


ee ee + ee ee -- _ ~ - . a 























FOL 
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Description 


Al, Ae, Bl, and Be must be 16 bit left justified octal 
numbers. ' 


E.G. 
= 000042 
Os: not accepted (17 bits) 
le = not accepted (8 is not octal) 

They are assumed to be in floatin sagt format. I.E. 

15 of Al and Bl are the sign b 4 t bits 7-14 of Al and 8 
are abe cagengste “s Cqnees ' a an pmat) ab the rest (bits 0-6 
f ) form the mantissa 
thoraal ized) less ihe ails “wate pnd ae information read 


the saint paintenance, ae are put into 
RAND.C, and RAND. respectively. 


$.2.2 FORTAN 


This 1s pouting pate make u ge of che olish rete to bontink, the _— 


LOCATIONS SADDI, SADDE contain addition answer. 


Locations S$SUB1, contain subtract answer. 
Locations SMAI, contain geltiols answer. 
Locations Spivi’ SDIV2 contain divide answer. 


fs a floating error occurrs gt Rh pong or divide 
hes ppauers sities meanl sess. The | locations 


Stook "share, “fnut VPS contatns 


° IER ot I. the Ey codes of 
the error. 
5.2.3 SCOPE 
This subroutine call Ss pegees between each subtest in the 
test section. It rds the gtor see aver ess of A ae 


subtest oe it is being ite in loca 

scope deer 3 is hwy ed, the current os le ws be Looped 
upon. al - hibits iteration of subtests. 
contents “¥ LADS may be used to determine the last subtest 
successfully completed. 


5.2.4 HLT 


This routine prints out an error message (See 6.1). 
inhibit typeouts, put SW<13> on a 1. 


To 


pee eee 


ee ae ee re ~e-- - -— - ae ee eee 
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GOl 


Description 


5.2.5 


§.2.6 


$.2.7 


6.1.1 


TRTRAP 


If SW<l2> is on'a O, the T-bit will be set on alternate 
pesses. When the T-bit is set, the processor traps after 
each instruction. The first instruction executed upon 
trapping is an “R which returns to the interrupted 
sequence of instructions. This sequence is continued until 
the end of the program is reached. 


TRAPCATCHER 

A “.+2" - “HALT” sequence is repeated from 0 - 776 to catch 

“7 unexpected raps. Thus any unexpected traps or 

interupts will HALT at the vector + c. 

FLOATING POINT TRAP (to 244) 

All tests set the floating point trap vector (244) to point 

to the instruction following the +" point instruction. 
y 


Thus, whether or not a trap occurs is only detected if the 
data or the stack pointer(s) are wrong. 


Error printout 
There are two formats for error typeout; one for normal 


numbers and one for floating errors (overflow, underflow and 
divide by zero). 


¢ normal format (when no floating point error is 
dicated) is as follows: 


T instruction 
ate (RAND.A, RAND.B, RAND.C, RAND.D) 
operation being tested (+,-,#, or 7) 


d 
= processor status word 
= stack pointer (not aeceecar ily R6) 
= resulting answer off the stac 


hen a floating point error is indicated (overflow, 
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HO1 


Description 


6.3 








underflow, or divide by zero) the format is as follows: 


ARRARR _MMNNMMM.MMNMMNM S MMMMMM, MMMMMM 
SP ANSI ANS2 ’ ANSS ANSY ANSS ANSE - 
CT: NNN NNN) NNNNNN NNNNNN NNNNNN NNNNNN 
T: NNN NNNNNN NNNNNN NNNNNN NNNNNN NNNNNN NNNNNN 
Where: 
ARARA ==> PC of HLT instruction 
MMMMINN ==> input data (RAND.A, RAND.B, RAND.C, RAND.D) 
S ==) ype of operation being tested (+,-,%, or 7) 
NNNNNN ==) résults 
PSW = processor status word 
Bcl stack 4 tl (not ageesserily R6) 
l= Peas! nterupted instruction (should be 
ANS2 = at interupt time 
ANSS = input data (RIND. 
ANSY = a -D) 
ANSS = . "  (RAND.A) 
ANSE = - - (RAND. B) 


To find the failing test, look at the listing above the 
address typed. 


Error recovery 
Restart at 200 


Error count 
An error count is kept in “ERRORS” (LOC i002). It is 


cleared by restarting at 200. 


‘RESTRICTIONS 


None 
MISCELLANEOUS 


Execution time 
A bell will ring within S seconds with all switches down. 


re than passes should be run to insure a wide varieey 
of number patterns. . 


Stack Pointer 
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101 


Description 


8.4 


S. 


RRR RRS Se cat A 


Stack is initally set to 604 


Pess counter 


Aa bit (2 words) pass count is ey A in  “PCNT” (LOC 
1004,1006). It is cleared by restarting at 200. 


Power Fail 


Each test can be power failed with no errors. To use, start 
~~ test as usual and power down then up at any time. The 

regres should type “POWER™ and continue to run from where 
os r fail interupte 


PROGRAM DESCRIPTION 


This ie tests all the te instructions on the KE iF 
pees is greet eB “stack E pointern. pe 
am has many subtes he code between 

statements) which” are fun 256 times pelore continuing ta the the 
next. SW<ll> on a 1 Couses 686 each rornh test to be run onl 
once. The address ) contains the iteratio 
souat in the left byte and the, test number in the right 
je 1 the gepSests should be run sequentially b 
starting at ae ~All * ie, at the be tania of th 
subtest. To ticular subtest, put the test 
number (see fietinp | in SucbEO) of the switch att a and 
SW<8> ona l. s test will be doopes upon until SW<8> is 
put on a O or the right byte it changed. If the test is 
non-existant, the program will be run as usual. 


The FORTRAN math routines, ie re fi" *fontRan pockege the 

correct answers, wer ackage and 

asscabled as seperate tt oy were linked” to the main 
rograms via ll on 28 DEC tea-10 which eroseees 2 
in ry cage in the normal absolute format. 

program loads and runs just like any other diagnostic 

progres. 


00000 “ASE 
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-GLOBL SADR, SSBR, SMLR, SOVR, SERR, SERRA 


. GHT 1972, DIGITAL EQUIPMENT CORP., MAYNARD, MASS 
+ PROGRAM BY GER’ CHAGHPN . . ' 


SWITCH USE 

7 TTY DATA_INPUT 

8 LOOP ON TEST IN SW<6:0) 

3 OOP ON 

0 e COMPLETED 
ie T TIONS 
NHIBIT 
NHIBIT 


TYPEOUTS 


KE1IF (POP-11 FIS) EXERCISER. 











, UNDERFLOW, 


rat 
= § 
g z. # ; 
.. 8s Ss 
ap. fy 
- 5 E 7 ~ ev em 
oie diab 
= - = 
S, GHEE ics Gel 
“pH Hees 
ae 2 = 
ES Enge ZS. E82 5 
o? Exe 2883.8 
25 = 3 # 
“282 gage 
a S.. w 
iy 


SSCS SSeS ES PORT e ELSE 








KO1l 


(POP-11 FIS) ane MACY11 27(732) 20-SEP-76 13:54 PAGE i3 
AND FORMAT 


KE1IF 
SWITCH SETTING ERROR TYPE 


MAINDEC-11-DBKEB-A 


DBKEBA.P11 


ee 
Ee 


aes 


Re Boe 


beizage 


A 


tai taiata 


° 
' 
Mee ee re ee ee + = oe 
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LOl 


KELIF (PDP-11 FIS) EXERCISER. MACY11 27(732) 


EQUALITIES 





t 08 00 08 08 08 ce 08 te 
> a0 00 00 00 08 08 


eS a 


" " ’ 08 00 00 00 00 08 08 08 Oe a8 
Bil patria wen yazan neon ean 


tags fot t tint t teretetepererete teem it 


FEST ac ces cee ro creesne 


GHinitiatc DRA DLOMOIOH OHA HEALA ERA OAL I chcndhshih chtnecncn RAR 





MAINDEC-11-DBKEB-A 
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a ne en se eee 


ae ee we ae eee et 
. 


MO1 
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;JUMP TO STARTING ADDRESS CF PROGRAM 
R6 
( 


; TRAP CATCHER FROM 0 - 776 
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;RESTART ADDRESS 
OTHER RE 
THe ST 


0 
200 
IMP BEGIN 
204 
IMPs START 
600 
OWI : 
geen beta 
Be f 
Is 
Nb ERROR 
CANS 
$0 He Thee 
Tacks: 8 
: 4 he 
TACKG: ANS2: 


onkttine ooo00 G20O00 oooo e000 


“f° EGGS Gio ode Race ae Fox eth 
ae 


SAVSTK: 0 






gE 
eae bas sg 
a6 ee ae zi TT Tt 


| BR AARA RSA AR SCONES RAR AERATED Re SITE aS ES a 


Cot | OSKER SE TOR ane ACERT aba’ tS? EXERCISER. 





2 
5 
a ° 2 
= x ww MS 
se § e 
is “a z = 7 
- & a i 4 
eg? zg 
g & 4 = i 
-s.. =<«moa 
o8 : 
== 22: 
= Seecceoss 
2 88888822 
& e wh ae es 
2 oo wessesesee § st 
ue g ¢ = & 
“eh Ye ae 
: EEEE 
u 27 BROT 
cE BBS EE 


7 TT Ce aia 


ii NW a wi win ee) Bs 
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DBKEBA.P11 
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fs: | SROR CONT CoCATION © ee TEST # (LO BYTE) 
rip ya :PASS COUNT LOCATION 

BEGIN: ay Reig ra vp sTack S. 

;SET UP I0T VECTOR 

;SET UP POWER FAIL VECTOR 

;SET EMT VECTOR 

;SET TRAP VECTOR 

;SET UP FIS VECTOR 

sPRINE THE RANDOM NUMBER GENERATOR 


SGLEAR PAGS COUNTER 
ET Up PROCESSOR STATUS 


iGheck FoR TTY INeuT 


: 


ee Se nari b ib 


0 = = oh ee 


WIT 





BRED 


F ;BRANCH TO ROUTINE TO CALCULATE ANSWERS 


ahi 
; THE F ie 3 ret Ig. DATA FROM THE 75 BL ee: 
$ F FIXED: BI Ae Cont /) 81,82. 
: ‘E PES epee Nive hee Aneto 


INVALID 


TYPIN: + 
eetz (E> «12>"TYPE INPUT DATA: "«15><12> 


« 8 
tz “al: ° ° 
, RS, READIN ;ACCEPT FIRST ARGUEMENT FROM THE TTY 
TYPIN 
ms tz 35. ad 
RS, READIN ;ACCEPT SECOND ARGUEMENT FROM THE TTY 





Eee ee 
% 
: 
| ue 
[ed ed 
F 
ae 
ea 
~ 
~ 
ww 
: 
~ 
~ 
~~" 
oo 
a 
& 
oO 
o< 
m 
= 
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RS, READIN ;ACCEPT THIRD ARGUEMENT FROM THE TTY 






i 
SRSSGESRREORS BF 
iiss 


RE’ READIN ;ACCEPT FOURTH ARGUENENT FROM THE TTY 


BH 2 ho Beat 0-2 fee Pt Gs Pw hoo Jue Boe Pue Ho Pia po 


;CLEAR ALL THE PS SAVE LOCATIONS 


~“ 
~ 
Saae 





RMN 
3 te a ONTO ACK 
Cots. 
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DeXEBAPiI TEST 1: EXERCISE PaO RO 












78 ; TEST lt EXERCISE FAOD (POPT1) FLOATING ADD INSTRUCTION) 
: OO CA IE 
; LELELHLLLELAESSLLELLLE LEE LLEREELLLLLESE SE SARSRAALLLSS ASSES LASS SER RELE ES 
a arty Bha7ey Tee _— nH + Mamie tt ‘Bot Ye DATA ON THE STACK 
is f PAbD+ RO SFLOATING ADD ON THE RO STACK 
Ps 1§: MOV ePs, PROCESSOR a 
me : i 6S: Coe sabors, a Se Tie Bi Taek POINTER 
mi BNE «AS EO CHECK FOR ROURDING ERROR 
: a LL 
79 HOY SSTACK',SAVSTK SAVE ACK ADDRESS FOR TYPING 
cre SIVSTK, i eeK Ps POINTER 
ay ° + era I NOT EQUAL TO sSTACK4 
177102 Cre $AD1, ANS! {CHECK THE ANSHER 
177074 $2002, ANS2 — ;CHECK THE ANGER 
5 ooon02 us: G ie RNOFLG ;CHECK THE ROUNDING FLAG 
7m E O00 1 £00 i Sa00e. HINCRERENT FORTRAN ANSKER 
+ : 
7 Bee : ITION CODES 
is vO : He OVERFLOW 
we b00548 ov iG, Sirs Pa 
$ 
Be Ss: ITB © sBITL, RNDFLG#I ~ ING” FLAG 
Tre I IL, RAOFLGeL {SET ING” FLAG 
774 aL $Ad01 HAT 1 CARRY — 
me . 73: WRONG PSW OR ANSWER 
BR s3S 
i 1 hi eM cla 
Tee 001 1 ALY ; ; Ae Sk FOULED UP 












SIS Ren pant e sr oy : 





See 
wu-oO 


s 
3 
Qo 


0014S4 


176724 


176700 


176640 


001776 


176676 


176666 


KELIF (POP-11 FIS) EXERCISER. 
EXERCISE FADD RO 


CMP 
HL 
CMP 
HL 
CMP 
HL 
CMP 
HL 
CNP 
HL 


MACY11 27(732) 


aif, 
+4 


STK1 
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sCHECK THE RT ADDRESS ON THE STACK 
see ss NOT EQUAL TO #1$ 
;CHECK THE PSW ON THE STACK 
ple NOT EQUAL TO 200 

DATA ON THE STACK 

He NOY EQUAL TO RAND.C 

; CHECK DATA ON THE STACK 
TF es EQUAL TO RAND.D 

THE DATA ON THE STACK 


pea EQUAL TO RAND.A 


DATA ON THE STACK 


ee O NOT EOU re Oe TO RAND.B 
RESTORE THE STA STATUS (T-BIT) 















OBKEBA.P11 TEST 2: 





bo De 
cw 





TSTe: 





mee ty 


pet ase cos el Sal uu SES ER be PMN L Sia nici Anal pis ciahet 
eS ¢ + 
~ Hay J fa t Ort fore r 
nt WE & 








EBtS 24 meses a gs 


ARGS S AQERER BBgngERRegER 
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tTEST 2s EXERCISE FEUD (POP*1) FLOATING SUBTRACT INSTRUCTION) 


RAND. ARAN '= BARD. o Rano oPNSL aes men etree 


¢ 


Mee oar S : eaneen ETI i  smneesetbbenmnendtelaciniickseiicuet 


8STACKO, RI ;SET UP THE STACK POINTER 
PC,  ‘'PUSHR PUT THE DATA ON THE STACK 
Ri FLOATING SUBTRACT ON THE R1 STACK 
ck Ape 
- gSuePs, Ham R efaTus 
4g 360 Gece FOR ROUNDING ERROR 
=~ tERRCH Te ER 
Se ae” ae a am. nays Fon eI 
; STACK POINTER NOT EQUAL TO sSTACKY 
$SUB1, ANSI  ;CHECK THE ANSWER 
gev0e, ANS2  ;CHECK THE ANSWER 
sire RNOFLG ;CHECK THE ROUNDING FLAG 
IT2, RNOFLG iSET ING FLAG 
le ssuse FORTRAN ANSWER 
: IF NO Ow 
CONDITION CODES 
aePs, $SUBER SET UP PSW FOR OVERFLOW 
pe FRY IT AGAIN 
sgite, RNOFLG+1 grec TDEROUNDING” FLAG 
® 
Hie, BG had ET 
RONG OR ANSWER 
3s 


iBebe he simex POINTER 


+ STACK POINTER FOULED UP 














nee ee 
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DBKEBA.P11 : EXERCISE FSUB Ri 
Hi 002014 176336 ce 
Q 
1 HLT 
He 176374 176326 1p 
re) HLT 
Ha 176340 176316 CMP 
BfQ 
Ba0 “ 
] 176330 176306 CMP 
ese BEQ 
Bes HLT 
ess 176310 1 oe 
ea Ten 
88s 
Rey 176300 176266 oe 
ei rt 
e93 012716 002336 MOV 
Bae 00e334 o00002 
896 002336 104400 
897 


MACYL1 27(732) 


STK1 


STK 
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i cree re ot RTI ADDRESS ON THE STACK 


:RTI RODRESS NOT EQUAL TO #1$ 
OE NCH TE Ok PSW ON THE STACK 
;RTI PSW NOT EQUAL TO 200 
3 CHECK a Bs DATA ON THE STACK 
:STK3 STK) NOT EQUAL TO RAND.C 
s CHECK THE DATA ON THE STACK 


; iF oe 
;STK4 NOT EQUAL TO RAND.D 


;CHECK THE DATA ON THE STACK 
AH TF Ot 10 RaD.A 
;CHECK T hie ON THE STACK 
to cob EQUAL TO RAND.B 


Petr he THE TeraTus (T-BIT) . 











DEREDACPLE TEST 3: 


MMUEP ERR SRR t Ei hoon isis cian yuNinia 


ee 
| 


KELIF (Pprehtrce Puke aoe MACY11 fe 20-SEP-76 13:54 PAGE 23 | 


5-5-5 tah alaelalaelahlah-i3-54-41-5-b Shalt -3-- faked -tabt-t--teh- tablet -t tabla et tb bb dalle 
SE Aa (POP=11 yf ING MULTIPLY INSTRUCTION) 
* aro. C,RANO. bs 1, ANSe 


lle 





15: 


+ 


bts % EBbuay Beetsansumscsems Gees a4 mess 2S BS 


is RNOFLG+1 
IT3 


. eer 


STACK POI = 
PrrtiiiiiiiititiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiitiiieteeeLeee 
TST3: 


pet THE STACK POINTER 
; DATA ON THE STACK 


;FLOATING MULTIPLY ON THE Re STACK 


eee Hs 


;G0 CHECK FOR ROUNDING ERROR 


; CHECK Geck Fos cnr 
;BRANCH IF ERROR 


Te "ie STACK PO eooress FOR TYPING 


fo POINTER NOT EQUAL TO sSTACK4 
;CHECK THE ANSWER 

;CHECK THE ANSWER 

;CHECK THE ROUNDING FLAG 


; ING FLAG 
i FORTRAN ANSWER 


PBRANCH IF NO OVERFLOW 
ari ra om CODES 
SET UP FOR OVERFLOW 
ioe tt it AGAIN 

gee rere FLAG 
"SET CDEROUROING” FLAG 
RESTORE ORIGINAL ANSWER 


sSAVE ST FOB, TYPING 
i lea FOULED UP 








Ric PERERA SIR ete dale 





176044 


176000 


175770 


175750 


175740 


002676 


175766 


175756 


175746 


175736 


175726 


KELIF "ByERCISE PMOL RB | 


002384 175776 
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+4 


STK1 
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; CHECK THE RTI ADDRESS ON THE STACK 
:RTI se not EQUAL TO #1$ 
s CHECK THE PSW ON THE STACK 
eer Boy NOT EQUAL TO 200 

; CHECK THE DATA ON THE STACK 
; BRANCH t OK 

*STK3 NOT EQUAL TO RAND.C 
sCHECK THE DATA ON THE STACK 
; BRANCH IF OK 

:STK4 NOT EQUAL TO RAND.D 

; CHECK THE baTA ON THE STACK 
>STKS NOT EQUAL TO RAND.A 
;CHECK THE DATA ON THE STACK 
; BRANCH iF OK 

*STK& NOT EQUAL TO RAND.B 


;RESET THE 


STACK 
;RESTORE THE STATUS (T-BIT) 











JOe 
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Z 
5 
oO 


11-DBKEB-A KELIF =11 FIS) EXERCISER. 
[Don TEST 4: “EXERCISE FDIV RS. 
7) HHBHHEGHEHHHHHHHHHHIH HEHEHE HEHEHE HHH EE Ee 


; TEST 4 ow .A REND. 7 ane REND et INSTRUCTION) 
R3 


’ 
ST 

HHH SHEE aH HEHEHE HHH EHH eS LLLLLLLLLELES 

TST4: 


RRRIRRSOGNIGE 8 


= 








‘PGT re Dara ON THe STACK 






TACKO, RS 
Bae704 nS Fe, 
1 NOP | 
Serie PDIVe | R2- FLOATING Anat ON THE R3 STACK 
002714 MOV aePs,  S$PSW 
a5786 CMe --- Sotves, SPsu Sie Ties TU ine 
CMP. -- SDives, TATUS 
3 002734 BNE 4g G0 CHECK FOR ROUNDING 
1001 002736 TSTB = SPSW ;CHECK FOR ERROR 
1006 O0e742e 1 BMI 2s BRANCH IF ERROR 
1004 MOV ACK4, SAVSTK SS FOR TYPING 
100s eae ci TK,'so? Grete THe STACK Pol 
ior HLT STACK BRACK POINTER NOT EQUAL TO #STACKY 
1009 002764 CMP SDIVI, ANSI § ;CHECK THE ANSWER 
1010 O0¢ BNE 4S 
iB 0: so1ve, ANS2  ;CHECK THE ANSWER 
1013 031 Bi agIT4, RNDOFLG ;CHECK THE ROUNDING FLAG 
101 #B1T4 6; ING FLAG 
IGie BB #1, ° SD ve iF FORTRAN ANSWER 
io ave solv IF NO ow 
ioi8 0 ery arts CONDITION CODES 
1 0: aePs UP FOR OVERFLOW 
ies Oi mov bw, SDINES eer UP Tie 
1 
1 BITB sBIT4, RNOFLG+ ene “DEROUNDING” FLAG 
i ane ferry G+’: f SRDING" 
eee gree ile Sov ; : GINAL ANSHER 
1029 SBC sdivi *SUBTRACT CARRY 
i HLT WRONG PSH OR ANSWER 
t BR 3s 
ae ee SS SSTRRDARGS™ Su SHE OS EAT 
1 0: 2 Se : tERANCH TF aK 
1037 003132 1 HLT = STACK POINTER FOULED UP 








err e {cece 
OBKEBA.P 


1080 


tt Pha fe 


epperereununnunnaszesa zee oe 


B= G2 bas hs fo Ps Pee Pe Pome $= fro bo B= pm Ps he fae Pb ps B= oe 


le 
14 


16 
O0se 


TEST 4: 


022767 
001401 
104000 


KELIF (POPEACT F SD ARERCTSER. 


002714 


175514 


175440 


175430 


175410 


175400 


003236 


175436 


175426 


175416 


175406 


175376 


175366 
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#1S, 
+4 
SOIVER, 
+4 
RAND.C, 
+4 


STK1 


STke 


STK3 


STKY 


STKS 
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;CHECK THE RTI ADDRESS ON THE STACK 
RTT ADDRESS NOT EQUAL TO #1S 
;CHECK THE PSW ON THE STACK 
sBRANCH IF OK 

IRTI PSW NOT EQUAL TO 200 
;CHECK THE DATA ON THE STACK 
+ Era NOT EQUAL TO RAND.C 
;CHECK THE DATA ON THE STACK 
serra Ot EQUAL TO RAND.D 
;CHECK THE DATA ON THE STACK 
ioe F oe EQUAL TO RAND.A 


;CHECK THE DATA ON THE STACK 
;BRANCH IF OK 
;STK& NOT EQUAL TO RAND.B 


;RESET THE STACK 
;RESTORE THE STATUS (T-BIT) 
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1068 j LHREALALLLAL ALLL ALEAALLAELALLLA ELLA ALLLALA AREAL ELA RAL LR RLE RRL AREAS LES 
1970 :TEST 5: EXERCISE FADD (PDP-11 FLOATING, £90 INSTRUCTION) 
te : RAND ARAND + RAND.C, RAND. .D 
iba : PEPETETTTLEPETTTTTTOTTT TOTP TTT TTTTTTT TTT TT TTT TTT TET TTT TT TTT TTT TT TTT Tee 
1078 TSTS: MOV BSTACKO, Ri sSET UP THE STACK POINTER 
107% JSR PC, PUSHR PUT THE DATA ON THE STACK 
1 NOP 
i FADD+ RY sFLOATING ADD ON THE R4Y STACK 
cr 
1083 CMP SAbOPS, SPSW Save Tie ime cea TATUS 
1084 BEQ +4 anc 
1088 HLT T EQUAL TO SADDPS 
ig TSTB = SPSW sCHECK FOR ERROR 
1088 BMI 25 “BRANCH IF ERROR 
MOV aST TK ACK SS FOR TYPING 
1681 cr SAS ik SoP iGieec Tes THE Srhck SOINTER 
i HLT F STACK BROCK POINTER NOT EQUAL TO #STACKY 
1095 che sA001, ANSI CHECK THE ANSWER 
ibgr HL a, : Hat of ANSWER WRONG 
1099 cup sap0e, ANS2 CHECK THE Oa ANSWER 
Lio) HL é BiG HALF oO OF ANSWER WRONG 
tgs at, ie 
11 2s: MOV #STACKO, SAVSTK FOR TYPING 
ibe ce SRVSTi, “SSP Reet THE SiREK POINTER 
1107 BEQ BRANCH IF OK 
1108 HLT STACK INTER FOULED UP 
1110 CMP #1$,  STK1 | ;CHECK THE RTI ADORESS ON THE STACK 
Hit BEQ +4 *BRANCH IF OK 
ite HLT RTI ADDRESS NOT EQUAL TO #1$ 
1114 CMP SADDER, STK2 § ;CHECK THE PSW ON THE STACK 
1115 BEQ +4 * BRANCH 
1115 HLT *RTI PSW NOT EQUAL TO 200 
1118 CMP RAND.C, STK3 s CHECK THE DATA ON THE STACK 
1119 BEQ +4 BRANCH IF_OK 
ied HLT iSTK3 NOT EQUAL TO RAND.C 
1152 CMP RAND.D, STKY § ;CHECK THE DATA ON THE STACK 
| 1123 BEQ +4 ;BRANCH IF OK 
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DeKEBAPLL TEST S: PRERCISE FADD RY 


1184 003442 104000 HLT sSTK4 NOT EQUAL TO RAND.D 
1126 OO3444 026767 175150 175136 CMP RAND.A, STKS  ;CHECK THE ara ON THE STACK 

U8 Bpsueg re r sBRONICH IF OK EQUAL TO RAND.A 

1130 003456 926767 175140 175126 cHP RAND. B, STKb tw T aT ON THE STACK 

ity Bosse sine : ’ TK6 NO TO RAND.B 

1134 003470 012716 003476 MO #3$, (SP)  ;RESET THE STACK 

1135 003474 RTI RESTORE THE STATUS (T-BIT) 

1137 003476 104400 3S: SCOPE 

139 

1140 j LEKRALAAALLA LEELA LLLAELLLALLALLLALLLAALL ALLA LALLA LHL ELLA KELL LALLA ELALAES 
iia TEST 6: 0 RERERGHSE FSUB (POP=11 FLOATING SUBT RACT INSTRUCTION) 
1143 : ora "$ ners date 

i tue 5 FEXAKRL HALAL LA LAAAA LALA LELELAE AA LA LARA LSA RA LA RELA LALA LALA ERE LALAKALAEKAE 
iMG 003500 012705 O00604 TST6: MOV #STACKO, RS ;SET UP THE STACK POINTER 

iia? 003504 004767 010070 JSR PC, PUSHR  ;PUT THE DATA ON THE STACK 

1149 003510 000240 NOP 

1180 003512 075015 FSUB+ RS sFLOATING SUBTRACT ON THE RS STACK 
ll 4 013767 175072 1S: MOV #PS, SOR 

1183 posees Steser 5eq06 27° NOVO Re’ Sep Rave THe Stack POINTER 

115 3526 026/67 175106 175060 CHP SSUBPS, SPSW =; CHECK THE PROCESSOR STATUS 

Lise Mee Toa008 HLT faye EQUAL TO SSUBPS 

1158 105767 175050 TSTB = SPSW CHECK FOR ERROR 

1159 eat pee BMI 2s *BRANCH IF ERROR 

TR BRgees GbE TORRID eddy Ce | OSRe TK. ’gap HEE THE THe SrRaK PO — 
1163 003562 001401 BEQ +4 

tgs 003564 104000 HLT + BTACK POINTER NOT EQUAL TO &STACKY 
1166 003566 026767 175050 175014 CMP $SUB1, ANS!  ;CHECK THE ANSWER 

1167 003574 001401 BEQ +4 “BRANCH IF OK 

i 003576 104000 HLT LEFT HALF OF ANSWER WRONG 

1170 003600 026767 175040 175004 CMP $SUB2, ANS2  ;CHECK THE ANSWER 

1171 003606 001401 BEQ +4 *BRANCH IF OK 

117 003610 104000 HLT ‘RIGHT HALF OF ANSWER WRONG 

1174 003612 000451 BR 3S 

tie 003614 012767 OO0604 17504 2S: MOV #STACKO, SAVSTK ise STACK ADDRESS FOR TYPING 

i177 Ge6767 175042 174766 CHP SAVSTK, $sP CK TH TACK POINTER 

1179 HLT 7 et POINTER FOULED UP 





ee ee 
DBKEBA. P11 


SEBSRREGEES 8 


bo > b= h-2 bs f= Pb Bow f= Po ps 
2 = Bs fh bo pas ban b> BB =~ Pe ho fn hs Bo he pe 


BIRRKLSGe 


SREB 


fe Pant Pas Oe Goma fimo Pea feo Pius PB fo 


BS 


= bs pe bn bs Fe Pe Pe hs me 
rururorory: 
He eee 
£ o 


~- 


- 
ial 

mee 

NICU .£ WITH 


——) 


tury 
=e 


es fp 9 Bs Dae Pa bo bs f= fa G2 ho bee PO 


 RORRSERE SASS 


oe 


TEST 6: 


003634 022767 


001401 
104000 
Bi 
104000 


026767 
1 





003514 174736 


174774 


174740 


174730 


KELIF (PDP-11 FIS) EXERCISER. 
EXERCISE FSUB RS 


174726 


174716 


174706 


174676 


174666 


174632 
174620 


174654 
174574 


Pe ORO me 
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nS, STK1 pate HE RTI ADDRESS ON THE STACK 
:RTI ADDRESS NOT EQUAL TO #1$ 
S$SUBER, STK2  ;CHECK THE PSW ON THE STACK 
+4 BRANCH IF OK 
:RTI PSW NOT EQUAL TO 200 
RAND.C, STK3 s CHECK THE bata ON THE STACK 
:STK3 No EQUAL TO RAND.C 
RAND.D, STKY — ; CHECK THE DATA ON THE STACK 
4 ;STK4 Not EQUAL TO RAND.D 
RAND.A, STKS CHECK THE DATA ON THE STACK 
;STKS NOT EQUAL TO RAND.A 
RAND.B, STKE s CHECK THE DATA ON THE STACK 
:STK6 NO} EQUAL TO RAND.B 


#3$, (SP) ;RESET THE STACK 
;RESTORE THE STATUS (T-BIT) 


lille ek arf TIES Fil 


FMUL (PDP-11 FLOATING MULTIPLY INSTRUCTION) 


EXERCISE 
.A,RAND.8 # RAND.C,RAND.D = ANSI, ANS2 

: STACK POINTER = SP 

PT Ttitiiiititiitt ttt tr i tiiiititttitititttt tte TTT TEE Tee 


#STACKO, SP ;SET UP THE STACK POINTER 

PC, PUSHR ;PUT THE DATA ON THE STACK 

SP ;FLOATING MULTIPLY ON THE SP STACK 
aePS, SPSW ;SAVE PROCESSOR STATUS 

SP $SP ; SAVE ne STACK POINTER 

SHOLPS » SPSW = ; CHECK T  eeenaes STATUS 


:PSW NOT EQUAL TO SMULPS 
5 SERANCH IF = 


aSTACKY, eysTK SS FOR TYPING 
SHISiK, Sa [Ghee THE STACK POINTER 


F OK 
‘Brack ACK POINTER NOT EQUAL TO s#STACK4 








Test} Cente 
TEST ?: 


174620 


eae 
& 
N“N 


174610 





4 
es 
N 


af 
iz 


bs 
Seta 
N™N 


222 

eo 
es be = 
& as 
N N 


E 
ieisht 
g 


ge8 
£462 
a Bat Be 


ROO 
ELL 


#9 

and 

BS be 
& 


oe 
Z 


herd 


ee = oe oe ee se 0 ee ee eee, 


nee meee eee 


174554 


174544 


17ees 
174474 
174464 
174454 
174444 
174434 


174424 


KELIF (FP NERE 4 £252 © oe ee 
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RESTORE THE STATUS (T-B1T) 














20-SEP-76 13:54 PAGE 30 


;PESTORE THE STACK 


save, Paves STACK ADDRESS FOR TYPING 


THE ACK POINTER 
Been POT FOULED UP 
Bre Bran Oe EQUAL TO 81S 


RTI ADDRESS ON THE STACK 
;CHECK THE PSH ON THE STACK 
ERTI PSH NOT EQUAL TO 200 
SCHECK THE DATA ON THE STACK 
iBTKa NOY EQUAL TO RAND.C 
5 CHECK TA ON THE STACK 
:STKa NOT EQUAL TO RAND.D 
CHECK TA ON THE STACK 
Gre etl 10 RVO.A 


; TA ON THE STACK 
igen TF : “ho ; E 


TO RAND.B 





— ne oe 


ee ee a a + 


MAINDEC-11-DSKEB-A 
DBKEBA TEST 10: 


Pll 


G=2 b> 


Sahay 02 0 0 b= Pe no me 


EE 





1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
om | 
1 
1 
1 
1 
1 
1 
1 
1 


BERRBR RRR 
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174214 


174204 
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5 AEE EE 9 8 A A 8 9 8 9 
S "7 ReRO.C PRN a ange Ze INSTRUCTION) 


HEHEHE HEHEHE HEHEHE HHH HEHEHE HEHE 


:TE 1 

: RAND.A 

TST10: MOV 
JSR 


BS ASS ABS ASS ABgS 3 ARY ABZ ARWS Ba ARGSS OF 


+ 


sSTACKO, RO 


PC, ” PUSHR 


r ea 


2 tye # 
eee 


SS 38 + 
s 


: 


Ep 
wn 
x 


E 
5 


22038 > 


SET STACK POINTER 
PUT The DATA ON THE STACK 
;FLOATING DIVIDE ON THE RO STACK 


Baty plllin 


pron If TEouAL TO SOIVPS 
oe ERROR 
s Rav, PRoeeR ACK SOMERS FOR TYPING 


Tacx nt NOT EQUAL TO sSTACKY 


ST FOR TYPING 
INTER 


pee Te 
BREN TE Ben op 
; Cx THE RTI ADDRESS ON THE STACK 
ie RBORESS NOT EQUAL TO #1S 

PSW ON THE STACK 
pera IE oe P cout. 10 200 


ao 


ERG Ms one ON THE STACK 











NAT 3 | thoes 
-Pll 


— (Por eAby F ‘i a 


HLT 


174206 174174 oe 


no G0 B= Bs Be Pw 


174176 174164 





004440 


104400 3$: 


BRA SSSaAEoRS SS | 


TSTA1: 


G2 St P= F-9 & 0» f= & = f= p= f= F > § ~» h-9 Bs pw po 


MOV 


= = 6 0 Fo 


SR TT Te EERE ERR ‘ 
Pt | + ; = 
+ 
+ Aya i Aya A 
Hak " 





SCOPE 





DO 
MACYLL 27(732) 


+4 
RAND.B, STK6 
+4 


#3$, (SP) 


Titties iti 
TEST iio A,pIO.6¢ RAND. C, RAO o RAND a a INSTRUCTION) 
: senaastttt Po : 


ne on 





20-SEP-76 13:54 PAGE 32 





;STK4 NOT EQUAL TO RAND.D 
+ CRenC us 3 a ON THE STACK 
;STKS NOT EQUAL TO RAND.A 


ex me o ON THE STACK 


sSTK6 NOT EQUAL TO RAND.B 


iREETO One te STA STATUS (T-BIT) 













‘Put Tre DATA ON Tre 


;FLOATING ADD ON THE R1 STACK 


eat ein 


NOT EQUAL TO SADOPS 


SO Ba 


eee § a A enone ss FOR TYPING 
POI NOT EQUAL TO sSTACKY 


SSG Be 


TET HALE ANSWER WRONG 
ne Ger 


tk 
CON alaaelll 


STACK 
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TEST 11: 

1394 
1335 pous76 22767 OOW4SE §=173774 cup as, STKL1 § ;CHECK THE RTI ADDRESS ON THE STACK 
Li OO4606 104000 HLT ; RTI ADDRESS NOT EQUAL TO #1$ 
: 10 : ? 174022 173764 cup SADDER, STK2  ;CHECK THE PSW ON THE STACK 
1304 1 HL : eet Pou NOT EQUAL TO 200 
1405 004622 026767 173776 173754 cH RAND.C, STK3 ; CHECK THE DATA ON THE STACK 
iis OoveSe 105000 HL : ETO HOF EQUAL TO RAND.C 
1407 OON634 O26767 173766 173744 CMP - RAND.D, STKY Ck THE DATA ON THE STACK 
1 1 BE +4 
1503 aoe 1 HL ian : EQUAL TO RAND.D 
141 ? 17374 173734 RAND.A, STKS TA ON THE STACK 
iis es Gr sf BEA Be 
141 i HLT >STKS NOT EQUAL TO RAND.A 

DOYEEL ? 173736 173724 RAND.B, STK6 TA ON THE STACK 

Bee iS gy MP-S Meee Ts 

SFE atti hy TK6 Fede TO RAND.B 
MOV 83S, (SP) 

ied uae we RTI ¥ RESTORE THe STA STATUS (T-BIT) 
1iee 904700 3S: SCOPE 
1se4 
> ; 
14ee :TEST le: ISE FSUB (PDP-11 FLOATING SUBTRACT INSTRUCTION) 
1 : RAND.A - .C, = ANSI 
iss : STACK POI 5 
1 TST12: TACKO, R2 ACK point 
iia SB Guage SBE FF iFat Me nie 
1 12 NOP 
i art hatte FSUB+ = R2 oat wae — ON ~ R2 STACK 
: 1 177% 173670 1S: HOV aePS,  S$PSW 
i ? 133en 173656 Ce Seles, $y : TER 
i j ry ° ; ca IE co TO SSUBPS 
1 7? 173646 TSTB 20 
fiat Sine 1858 a bd 
nee 10 173712 MOV BSTACKY,SAVSTK ; PROPER STACK ADDRESS FOR TYPING 
: tee 6767 1 173632 cre SAYSTK, SSP onl POINTER 
1449 i Het isan INTER NOT EQUAL TO sSTACKY 


— 


z 
2 


P= hs bb b= FB = P= Bs Ps Oe 





JASISE CERO RE SOUR ID OAS 


£ 


~“ 
om 





= ee ee ee aoe 


173646 


173636 


RS 


004716 


173872 


7 173536 


173826 
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173612 


173602 


173644 


173504 


173474 


173464 
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CHECK THE ANSWER 
LEFT HALF OF ANSWER WRONG 
sCHECK THE ANSWER 


iBT CHT HALF OF ANSWER WRONG 


SRE THE STReK POINTER 
STACK POINTER FOULED UP 


; Ck THE RTT ADDRESS ON THE STACK 
ie Sones ‘NOT EQUAL TO #iS 

; CHECK THE PSW ON THE STACK 

*BRANCH IF OK 

RTI PSW NOT EQUAL TO 200 

; CHECK THE DATA ON THE STACK 
fs IF OK 

*STK3 NOT EQUAL TO RAND.C 

sCHECK THE DATA ON THE STACK 


ified Hof EQUAL TO RAND.D 


ne mn ON THE STACK 


; CHECK 
:BTKe NOT EQUAL TO RAND.A 


;CHECK THE DATA ON THE STACK 


+ eTKe NOT EQUAL TO RAND.B 


sRESET THE STACK 
;RESTORE STATUS (T-BIT) . 





co 


DKeBR-PLE rest 3:1" "Breads ohne 


HTEST 135 EXERCISE FRUL (POP-I1 FLOATING MULTIPLY INSTRUCTION) 


Dosis O7sbz3 


pape eos Sanna nog 


ae Be Fas Re fe Foe hn Bo bn 2 Oe Go he be Fm Fh ee be 


i 
a 


1 
1 
1 
fas OS GD) 
1 





; ieee 
1736 


173406 


> Trae 





GO 
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FMUL (PDP- a2 FLOATING MULTIPLY INSTRUCTION 
. RAND.C, ANS1, ANS2 


gH E HEH HaHa HHS HEHEHE HEHEHE HHH 


TST13: 


18: 


MOV 
JSR 


e 


BS ABS O83 ABee 2 ABy Ay ABs 34 


_ an 


ie | 


ees 


2 % 


ee 
_ 


a 
i 


ae 


‘PGT Tre DATA ON THe STACK 


;FLOATING MULTIPLY ON THE R3 STACK 


{PSH NOT OAL TO SMULPS 
SERANCH IF ERROR 

;SAVE PROPER Sree Side Poin K ADDRESS FOR TYPING 
STACK SFACK POINTER NOT EQUAL TO #STACK4 
CHECK THE AN ANSWER 

LEFT HALF OF ANSWER WRONG 

;CHECK THE ANSWER 


sRREIEH IF OK OF ANSWER WRONG 


;SAVE STACK ADDRESS FOR TYPING 
scr CK THE STACK POINTER 


*STACK POI FOULED UP 
paren THE RTI ADDRESS ON THE STACK 
*RTI NOT EQUAL TO #1$ 


aE 
eH te pore ON THE STACK 


RR EERE SOSA LON Oe aR SOS Bled Toll Danae ene Eioe a aS 
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TEST 13: EXERCISE FMUL R3 
00S344 104000 HLT ;STK4 NOT EQUAL TO RAND.D 
OOS346 026767 17324 173234 CMP RAND.A, STKS sCHECK THE DATA ON THE STACK 
Soesee | TosGu0 Be yy ERK NOT EQUAL 
1 HL sSTKS NOT E TO RAND.A 
767 173236 173224 CMP RAND.B, STK6 ; CHECK M3 DATA ON THE STACK 
1 BE +4 5 ene OK 
l HL ;STK6 NOT EQUAL TO RAND.B 
DOS #3$, (SP) 3 T T 
Bosous “OO Rt RESTORE THE STATUS (T-BIT) 
00S4¥00 104400 3$: SCOPE 
; LHLAELLLLLLLALELLE ELLE MNSIRUCTIOND 


;TEST 14: Der 
: Stack POINTER 
EeeR EE 


JHHHIIHHIHIIHHIHHHHHHHHEHE 
ISE FDIV (PDP-11 FLOATING DIVIDE INSTRUCTION 
: ro.C,meO.0 = ANS, ANS2 


RELLELELLLLLLLELALLLLLAAELE 


TST14: MOV SSTACKO, RY SET Up THE STACK POINTER 
ISR PC, PUSHR PUT DATA ON THE STACK 
NOP 
FDIV+ RY ;FLOATING DIVIDE ON THE RY STACK 
$ . A 4 
w7ai70 18: ay PSs a ETRE SUT 
73224 173156 CMP spives, SPSW CHECK THE PROCESSOR STATUS 
BEG +4 : IF OK 
HL *PSW NOT EQUAL TO SDIVPS 
TSTB 0s SPSW CHECK Fi 
BMI 2s + BRANCH F ERROR 
173212 MOV SSTACKY,SAVSTK ; PROPER STACK ADDRESS FOR TYPING 
1731 CMP SAVSTK, SSP : STACK POINTER 
BEQ +4 *BRANCH IF OK 
HLT :STACK POINTER NOT EQUAL TO #STACK4 
173112 SDIV1, ANS!  ;CHECK ANSWER 
fre +4 BENCH IF OK 
HL LEFT HALF OF ANSWER WRONG 
173102 SDIV2, ANS2  ;CHECK ANSWER 
4 «Ws >BRANCH IF OK 
HLT *RIGHT HALF OF ANSWER WRONG 
BR 3s 


173144 2S: MOV ;SAVE STACK ADDRESS FOR TYPING 
1 CMP ;CHECK THE STACK POINTER 


. ALT _ sBFACK POINTER FOULED UP 


° 













103 
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022767 005416 173034 CHP as, STK1  ;CHECK THE RTI ADDRESS ON THE STACK 
Fart HL 7 sBRANCH TF OK NOT EQUAL TO #1$ 
026767 173112 173024 CMP SDIVER, STK2  ;CHECK THE PSW ON THE STACK 

a “¢* hol 

i HL NOT EQUAL TO 200 


026767 173036 173014 CMP RAND.C, STK3 § ;CHECK THE DATA ON THE STACK 


704000 AL “ah sO Fee To RAN. 











7 17302 173004 CMP RAND.D, STKY ;CHECK THE _ ON THE STACK 
001401 BEG +4 s BRANCH oF oe 
HLT TK4Y NOT EQUAL TO RAND.D 
7 173006 172774 CMP RAND.A, STKS ;CHECK THE DATA ON THE STACK 
001401 BEQ +4 ; IF_OK 
HLT ;STKS NOT EQUAL TO RAND.A 
ath 172776 172764 CMP RAND.B, STK6 #§§ ;CHECK THE DATA ON THE STACK 
1401 BEQ +4 ;BRANCH IF OK 
HLT ;STK6 NOT EQUAL TO RAND.B 





012716 OO0S640 MOV #3$, (SP) ;RESET THE STACK 
RTI ;RESTORE THE STATUS (T-BIT) 


104400 3s: SCOPE 


TEST 1S: ISE FADD (P (RRND: FL LING oo ADD INSTRU INSTRUCTION) 
eT Eeagita etch ale 


KELLLLLLLLLLLELLELE 



















TST1S: MOV #STACKO,RS ;SET UP THE STACK POINTER 
, PUSHR  ;PUT THE DATA ON THE STACK 






PC 
FADD+ RS sFLOATING ADD ON THE RS STACK 
172730 1S: MOV soa aPS; Me STATUS 
MOV sR 
172716 CMP SADDPS, : THE PR PROCESSOR STATUS 
+4 s BRANCH I 
*PSW NOT EQUAL TO SADOPS 
TSTB CK FOR ERROF 
BMI a BRANCH 8 
72752 MOV : PROPER STACK ADDRESS FOR TYPING 
172672 cH SAVSTK, SSP; CHECK TACK POINTER 
STACK POINTER NOT EQUAL TO s#STACKY 







MAINDEC-11-DBKEB-A 
DeKEBAPil TEST 15: 


25 104000 
ibre 005754 000451 
1675 005756 Goer? 
ee 


KELIF POreneree paper nee 


172676 


172666 


000604 
172700 





1726Se 


172642 


172704 
172624 


172574 


172564 


172584 
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$ADD1, 
+4 


$ADD2, ANSe 
+4 


3$ 


#STACKO, SAVSTK 


aiS, 


ANS1 


SSP 


STK1 
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tERNCH TE OK 
tLEFT HALF OF ANSWER WRONG 
sCHECK THE ANSWER 


: IF_OK 
;RIGHT HALF OF ANSWER WRONG 


Bee Te ieee Bntea™ 
BENCH I 


*STACK POINTER FOULED UP 

> CHECK RTI ADDRESS ON THE STACK 
GH GE OK 

RTI ADDRESS NOT EQUAL TO #1 
; CHECK THE PSW ON THE STACK 
*BRANCH IF OK 

RTI PSW NOT EQUAL TO 200 
;CHECK THE DATA ON THE STACK 
; BRANCH i OK 

>STK3 NOT EQUAL. TO RAND.C 

; CHECK THE DATA ON THE STACK 
+ OK Not E TO RAND.D 
sCHECK THE DATA ON THE STACK 
; BRANCH i OK 

:STKS NOT EQUAL TO RAND.A 

; CHECK THE aT ON THE STACK 
* BRANCH 

:STK6 Not EQUAL TO RAND.B 


sRESET THE STACK 
;RESTORE STATUS (T-BIT) 





nab os 11-DBKEB-A 
Pil TEST 16: 





pp 





Boeide S076? 
006112 
006114 


Seen See | 
OO oo be Be pe 


BDNWUIE WHO 


006116 013767 


Ooe 130 


Seaasonesasas 


Se au IAS SAaRAToSHSaS NORIO 


Bat Ge Bae Bee Fe bs ae Bo he ee Bo 9 FB Be Bs 8 has me Pe ef en FP b= Bn Be fe he Be fe Pine Bt fee Boo Bt f= fe B= b= Pm b= B= fe Pe be Be he = pee 
es 





BR 





KELIF PO EAAT ess) Fx EXERCISER. 


; LELLLLLELELLLLAELLELLLALLLLLELLLALLLL LLL ELLER LL LALE SEE LELAAEAAASLAE ES 


Gostes 


ieee 
17850 
172446 
000610 
172506 


172446 


172436 


172470 
172456 


172512 
172432 


172412 


172442 


: TEST 16 
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iB - BFO-C, RAND (RRND LN anes INSTRUCTION) 


HHH HEH HHH HEHEHE BB 


TST16: MOV 


1S: MOV 


ease 33 


% OBy Oey SS 





‘PGT The DATA ON THE STACK 


Ber ACK» Br SHR 


sp FLOATING SUBTRACT ON THE SP STACK 
aePS,  SPSW PROCESSOR STATUS 

SP,’ §sSP Seve THE STACK POINTER 

SSUBPS, SPSW THE PROCESSOR STATUS 

: san EQUAL TO SSUBPS 

SPSW CHECK FOR ERROR 

z$ *BRANCH IF ERROR 

#STACK4, SAVSTK SAVE. PROPER STACK ADDRESS FOR TYPING 
SAVSTK, SSP TACK POINTER 

gnc I NOT EQUAL TO sSTACKY4 

SSUBL, ANSI CHECK THE OM ANSWER 

- *LEFT HALF oF ANSWER WRONG 

SSuB2, ANS2 

: fF anc TF HALF OOF ANSWER WRONG 
35? -(SP)  ;RESTORE THE STACK 

¥STK1, SAVSTK ;SAVE PROPER STACK ADDRESS FOR TYPING 
SAVSTK, SSP *CHECK THE STACK POINTER 

: >STACK POINTER FOULED UP 

H1$, STK1  ; CHECK RTI ADDRESS ON THE STACK 

: RTI ADDRESS NOT EQUAL TO #1 

SUBER, STKe s CHECK THE Ps PSW ON THE STACK 

' RTI PSW NOT EQUAL TO 200 
RAND. C, STK3 HE THE ATA ON THE STACK 

1 STK3 NOT EQUAL TO RAND.C 

RAND.D, STKY  ;CHECK THE DATA ON THE STACK 





Lat | a 
OBKEBA.P TEST 16: 


(Bee 


SPENCE SEED Tor SRSA RARRACO rats 


oe 3 0 Os BE 8 oe Ba 


SeNrne Rose 


b= bs 90 0 he fe 


aa bes Fan bee fat ba b= fe f-2 b b= Pt bh Be Bf 0 an et he be fe 
td 
ONTW SW O 


i 
wo 
ra 
wo 


001401 
104000 


ath 
Tov000 


026767 





KELIF epentree > S) 1 oe 


172304 


172274 


006342 





+4 


RAND.A, STKS 
+4 
RAND.B, STK6 
+4 


43S, (SP) 


#STACKO, SAVSTK 


eae 
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;BRANCH IF OK 

;STK4 NOT EQUAL TO RAND.D 
CHECK THE DATA ON THE STACK 

eran IF EQUAL TO RAND.A 

3 CHECK eK ae Be DATA ON THE STACK 

eRe NOT EQUAL TO RAND.B 


RESTORE THE CYA STATUS (T-BIT) 


ET TE ERCION PML (PDPo1L FLOATING MULTIPLY INSTRUCTION) 


ISE FMUL (PDP-11 FLOATING MULTIPLY INSTRUCTION) 
RAND, # RAND.C,RAND.D = ANSI, ANS2 
eel A arta atenatiacti abate ts 
#STACKO, RO ;SET UP THE STACK POINTER 
PC, PUSHR PUT THE DATA ON THE STACK 
RO FLOATING MULTIPLY ON THE RO STACK 
aePS, SPSW § ;SAVE PROCESSOR STATUS 
RO $SP *SAVE THE STACK POINTER 
SMULPS, * CHECK PROCESSOR STATUS 
+4 *BRANCH IF OK 
*PSW NOT EQUAL TO SMULPS 
SPSW ;CHECK FOR ERROR 
25 *BRANCH IF ERROR 
#STACKY,SAVSTK ;SAVE PROPER STACK ADDRESS FOR TYPING 
TK, s CHECK THE ST STACK POINTER 
* STACK POINTER NOT EQUAL TO s#STACKY 
S$MUL1, ANSI eee THE ANSWER 
*BRANCH IF OK 
*LEFT HALF OF ANSWER WRONG 
snuLe, ANS2  ;CHECK THE ANSWER 
7 sBOANEN JF OK OF ANSWER WRONG 


sR THe ie ee PACK POINTER 
;BRANCH I 

















MAINDEC-11-DBKEB-A 
DBKEBA.P11 TEST 17: 
006476 104000 





—~—— 






Boeete 

006512 926767 172140 

Bosse S0Is01 
eo ie 
1 104000 
i yr. 8 uy 
Ea OUES% Gere? 17206 
By ces 

006550 767 172044 
8339 OO065S6 001401 
840 006560 
841 

006562 

006572 


000604 
004764 


Ra Bt Bas Ga Bee bet bh bah ba ht Ba Ba fae fae Bm hs fh Be fe hs 2 hs Bo fe hm en fo th fe be os Dh RS be he 


RRS Esse con seit tal uluk PEER Se | 








GHB GHBHHE BEEBE EHEBHEE HEHEHE HEHEHE HEHE HEHEHE 


STACK 
© JHE HHH HGH} HHH HHH HE 
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;STACK POINTER FOULED UP 
CHECK THE RTI ADDRESS ON THE STACK 
IRL So NOT EQUAL TO wiS 
CHECK THE PSH ON THE STACK 

RTI PSW NOT EQUAL TO 200 

;CHECK THE DATA ON THE STACK 

STK3 NOT EQUAL TO RAND.C 

CHECK THE DATA ON THE STACK 

;STK4 NOT EQUAL TO RAND.D 

;CHECK THE DATA ON THE STACK 

;STKS NOT EQUAL TO RAND.A 

CHECK THE DATA ON THE STACK 

Bike NOT EQUAL TO RAND.B 


;RESET THE STACK 
RESTORE THE STATUS (T-BIT) 


EXERC TSE aay (POP=11 FLOATING DIVIDE INSTRUCTION) 
-D = ANS1,ANSe 


;SET UP _THE STACK POINTER 


PC, PUSHR  ;PUT THE DATA ON THE STACK 


KELIF (PDP-11 FIS) EXERCISER. MACY1I 27(732) 
EXERCISE FMUL RO 
HLT 
172072 CMP #1$, STK 
BEG +4 
HL 
172062 CMP SMULER, STK2 
BEQ +4 
HLT 
172052 CMP RAND.C, STK3 
BEQ +4 
HLT 
172042 CMP RAND.D, STKY 
BEQ +4 
HLT 
172032 CMP RAND.A, STKS 
BEQ +4 
HLT 
172022 CMP RAND.B, STK6 
BEQ +4 
HLT 
MOV #3$, (SP) 
RTI 
3S: SCOPE 
*TEST 20: 
: RAND.A RAND. B87 
NTER = 
TST20: MOV #STACKO,R1 
JSR 
FDIV+ Ri 
171766 1S: MOV § @aPS,  SPSW 
MOV Rh $5 
171754 CMP tvps, $PSw 
BEQ +4 
HLT 
TSTB = SPSW 
BMI 2S 
MOV 





AVS 
+4 


Kk. . gaysT 


;FLOATING DIVIDE ON THE Ri STACK 
SAVE PROCESSOR STA 


oe es ici fats 


;BRANCH I 
;PSW NOT EQUAL TO SOIVPS 


;CHECK FOR ERROR 
;BRANCH IF ERROR 






saiveK Ie etack POINTER 
sBRANCH IF OK 


MAINDEC-11-DBKEB-A 
OBKEBA.P 


t-2 bs OF = b= Hs Ho 


CPBRe Baa IS | 


Pe me Be a ae Fe De me Pe me ene ne Pe Pe ne ne Pe ene ae mes Pens ene ns md me ene es med me ae Psd Pd ee Pus Po Po Pe Pe 
OOWOWWOWOwOWW 8 
me ee 
WON £WH-O = 


S 


i scsedinahiscnbicteiajimatnenslinilie 


TEST 20: 
104000 


171764 


171754 


171710 


171634 


171624 


171604 


171574 


007042 


1 
EXERCI 
171710 


171700 


2s: 


MACY11 27(732) 


$DIV1, ANSI 
+4 
$DIVe, ANS2 
+4 


#STACKO, SAVSTK 
SByeTK. ’$SP 


#15, STK1 
+4 


SDIVER, STKe 
+4 
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;STACK POINTER NOT EQUAL TO #STACK4 
;CHECK THE ANSWER 
heey IF OK 
T HALF OF ANSWER WRONG 
CHECK YM _ 


:B 
RIGHT HAL HALF “OF ANSWER WRONG 
S FOR TYPING 


SEK T The siAek OINTER 

BRANCH I 

: STACK POINTER FOULED UP 

; CHECK RTI ADDRESS ON THE STACK 
RTI ADDRESS NOT EQUAL TO #1 
;CHECK THE PSW ON THE STACK 

“BRANCH IF OK 

RTI PSW NOT EQUAL TO 200 

CHECK THE DATA ON THE STACK 


;BRANCH IF OK 
;STK3 NOT EQUAL TO RAND.C 


~ sCHECK THE DATA ON THE STACK 


'STKY NOT EQUAL TO RAND.D 
sCHECK THE DATA ON THE STACK 
OTK NOT EQUAL TO RAND.A 
SCHECK THE DATA ON THE STACK 
PBRANCH IF_OK 

'STKb NOT EQUAL TO RAND.B 


;RESET THE STACK 
sRESTORE THE STATUS (T-BIT) 





02 bn ae Oe Pre Pe Hse en at De Ome ae as One Das as ae Ps Peas so Hine me Ps Pas ne fens nd Pe ons Hd fae Pens ed Gens Gas Pu nw Ho 


mesmcoesceacemmnineecouane TH 
KER RRS Sa saa iat Aid uu budl ik Eee bbe sor wri Mci iia ciara pin bs 


| ee ee 
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il TEST 21: PRERC TSE abo R2 
3 TEST Bir EXERCISE FADD (PDP<11 FLOATING ADD INSTRUCTION) 
; RAND. A Ren ‘ RAND CRANO-D = BNSI ANSE. 
; PELFSEPELS KEEL SSS TEFEBSELETFHSSISEEPSELESBFFSERORSSRISSISELSESESLSSHGRE 


000604 TSTél: MOV sSTACKO, Re ;SET UP THE STACK POINTER 
DO04Se4 JSR PC, PUSHR PUT he DATA ON THE STACK 


a 


j 


o 
7 
g 


;FLOATING ADD ON THE Re STACK 


R2 
17777 171526 18: PS, :SAVE PROCESSOR STA 
i232 171514 nay Ers, om i fe inte ans 


- 
NN 


Ht ‘Pau ROT EQUAL TO SADDPS 
iy a SO BR 
i7is® 1718 fe Sven Cola FoR TYPING 
Hi SSTACK POINTER NOT EQUAL TO sSTACKY 
171474 171450 Ge  SAOOI, AGL HECK THE ANSE 


PETE TEE 


g Se 8 
“S 


171464 171440 ri SA0D2, ANS — ; CHECK Vite 
z eae OF ANSWER WRONG 
38 


ce i a aa ene 


ves FOULED UP 


SEEK Tee RTE ROORESS ON THE STACK 
OK 


S& 
1 
i 

76 


007060 171372 CMP #18, STKi 





BE +4 ; 
HL RTI NOT EQUAL TO 81S 
171420 171362 cH SADDER, STK2  ;CHECK PSW ON THE STACK 
iy E *RTI NOT EQUAL TO 200 
00722 171374 171352 RAND.C, STK3  ;CHECK TA ON THE STACK 
ee gap sno agen 
7 2.3 HLT ; NO E TO RAND. C 
171364 171342 CMP RAND.D, STKY CHECK TA ON THE STACK 
preae BEO +4 tERENCH TF i 
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OBKEBA.P TEST 21: EXERC Poo Re 


;STK4 NOT EQUAL TO RAND.D 

171344 171332 cr AND.A, ;CHECK THE DATA ON ‘THE STACK 
;STKS NOT EQUAL TO RAND.A 

171334 171322 CMP AND. fa ATA ON THE STACK 
TK6 NOT EQUAL TO RAND.B 


007302 MOV ;RESET THE STACK 
;RESTORE STATUS (T-BIT) 


TEST 22 a ISE FSU ( vii FLOATING TRACT INSTRUCTION) 
ST Bio aga utc ae Ral hee 
TACKO, Faso PUT THe DATA ON THE STACK 


;FLOATING SUBTRACT ON THE R3 STACK 


eats ee Bans 
‘Pou NO cu iF TEouAL TO SSUBPS 


;CHECK FOR 
oalrare IF 


171319 ACK ADDRESS FOR TYPING 
ae S POINTER 
; POT NOT EQUAL TO sSTACKY 

171210 CHE H ANSWER 
;LEFT HALF OF ANSWER WRONG 

171200 ;CHECK THE ANSWER 


RIGHT HALF OF ANSWER WRONG 
ilies @ ce  SivsTK ieee Te sraex POINTER 


ACK POINTER FOULED UP 


1 
1 
1980 
1333 
138s 
ise? 
1383 
1 
1 
ise 
1 
1 
19S 
iss 
lee? 
1938 
1999 
tt 
5010 0 


















NAINDEC-11-DGKEB-A 
DBKEBA. P11 TEST 





171132 


171122 


171112 


171102 


171072 


171062 


171026 1S: 
171014 





KELIF (PDP-11 FIS) EXERCISER. 
22: EXERCISE FSUB 3 


DO4 
NACYL1 27(732) 20-SEP-76 13:54 PACE 4S 





CMP 81S, STK1 ; CHECK us 3 RTI ADDRESS ON THE STACK 







ALY . sRTI ROORESS NOT EQUAL TO #1$ 
cH SSUBER, STK2 CHECK THE oe ON THE STACK 
HL RTT Be NOT EQUAL TO 200 
cre RAND.C, STK3 CHECK THE ATA ON THE STACK 
HLT $e Not EQUAL TO RAND.C 





cre ; CHECK THe aTA ON THE STACK 
HLT + eTKN NO 2 EQUAL TO RAND.D 
CMP 3 CHECK DATA ON THE STACK 
BEQ BRANCH I OK 

HLT 3STKS NOT EQUAL TO RAND.A 
CHP RAND.B, STK  ;CHECK DATA ON THE STACK 
ay 

MOV 

RTI 

SCOPE 







+ eTKe Not EQUAL TO RAND.B 


RESTORE THE STATUS (T-BIT) 









: TSE _FMUL Cb FLOATING MULTIPLY INSTRUCTION) 
ae . pve. ,ReO. = ANSI, ANS2 


TR Pe, PUSR PUT THE DATA ON THE. STACK 









NOP 
FMUL+ RY FLOATING MULTIPLY ON THE RY STACK 
Se Be 
CHP 0s SLPS, ; THE N larus 
BEQ +4 H IF OK 
HL *PSW NOT EQUAL TO SMULPS 

H 


isp EC Fon aoe 
Siverk. esp Pocree TACK i FOR TYPING 
: ern 


POI 
NOT EQUAL TO s#STACKY 





28 fe 
z 


Rw NTN FO -OSBUER 2 OS 


oO be ho he an Fe a ne Be me eae an Oe Pan nn nn Pe me Paw Pw Po mw 


BY SS Sa Jas 58) SSS SS See a 


trurorururururofurururerurururufururururofurururofururururu 


Pa RIN RS 
ao 


B 


"Pll TEST 23: 


O11 





KELIF Pere ike aa 


171014 


171004 


> Toure 


170740 


170634 


010002 


170750 


170740 


1?b7e8 
170672 
170662 
170652 
170642 
170632 


170622 


EO 
MACYLL 27(732) 


SMUL1, ANSI 
+4 


SMUL2, ANSe 


+4 


sSTACKO, SAVSTK 
ne 


1S,  STKI 
+4 
SMULER, STK2 
+4 


RAND.C, STK3 
+4 


RAND.D, STK4 
+4 


RAND.A, STKS 
+4 


RAND.B, STK6 
+4 


83S, (SP) 
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sSAVE ST FOR TYPING 
; T INTER 


*STACK POINTER FOULED UP 
Biman IE ge WOTESS O8 TE STACK 
SRTI so NOT EQUAL TO #iS$ 
» CHECK PSW ON THE STACK 
Bean Tok 
PSW NOT EQUAL TO 200 


; TA ON THE STACK 
er Oe vo.c 


iBrencn IF oan ON THE STACK 


;STK4 NOT EQUAL TO RAND.D 
ee TA ON THE STACK 
; TO RAND.A 
: TA ON THE STACK 
meen E TO RAND.B 


iRESTORE THE STATUS (T-BITD 









MAT 


C-11-DBKEB-A 


° 
a 
mas 


fis bo fe Pp 8 fs P= 


rurvrororururorurorururufurorurofururororurororunu nurururururorururorurururururururururorofury 


BSESEREGHASBELRR 
ee 29 

SS 

on 

20 


0 bo be fms fms fe me Bae ne fees Pe fee aw ene eae Pe nw 


010116 OO04S1 


oun 
He is 
sighs Saray 


WALSTSSERCCRC SOMO! 
2° 920 
ee Rs 
Ba 


Bs 6 5 Ds Boe Bs bt bt Bo be Bo Bo 8 he 


SESIRRIGE BIS Votal 
2 
4 
= 
R 
g 


G2 b+ & oh BH hen He HO 


ae ee ee 


TEST 24: 


KELIF (POP-11 FIS) EXERCISER. MACY11 27(732) 20-SEP-76 13:54 PAGE 47 
EXERCISE FDIV RS 


010020 


170510 


170434 


7 170424 








170610 
170530 


ob Stack POIn 


3 JHHIHNHGHHHHHHHHHHHHHHEHHHHHHHHHHHEHHHHHHHHHHHHHEHHHEHEHHIHHEHEHHEHE 
;TEST 24: EXERCISE 7 fen. ¢ yy Nel ANS INSTRUCTION) 


Prititriiitt tits RREKEE SUSEAOEESEREGOSHESEEEESEENEEEESRESEOSESHEESEOOENEE 


TSTeHs OR BRIACKOL EF un BUT THe DATA ON THE STACK 
SOrve RE ;FLOATING DIVIDE ON THE RS STACK 
1S: Nov aePS, SPSW —_; SAVE PROCESSOR STATUS 
CMP Sotves, Hom Grex Te PROCESSOR STATUS 
BEQ a4 s BRANCH IF 0K 
HLT :PSW NOT EQUAL TO SDIVPS 
TSTB = SPSW ;CHECK FOR 
BMI 3 — IF 
MOV sSTACK', SAVSTK SAVE PROPER STACK ADDRESS FOR TYPING 
Cp SAVSTK, , SSP STACK POINTER 
At f Ben oe NOT EQUAL TO sSTACK4 
cup so1v1, ANS! sce THE ANSWER 
at : LEFT HALF OF ANSWER WRONG 
P solve, ANS2 scx THE AN ANSWER 
HLT ;RIGHT HALF “OF ANSWER WRONG 
ER 38 
a SSIES STH OTS HET 
ry : BREN. TF Oi FOULED UP 
CHP als, STK1 —; CHECK THE RTI ADORESS ON THE STACK 
ry ‘ TI NOT EQUAL TO #1$ 
CMP = SDIVER, STK2 =, CHECK THE PSW ON THE STACK 
ALY {RTT Paw NOT EQUAL TO 200 
Crp C, STK3 ;CHECK THE DATA ON THE STACK 


iBTKS No? EQUAL TO RAND.C 


;CHECK THE DATA ON THE STACK 
sBRANCH IF OK 


= 
-—© 


23 23 


8 
2 





BaKeBR PLE "Test aus“ Brendrse Po RS 


2191 010206 HLT 








170404 170372 


























S3e 23 ASS Abe MVS Bq ARIS gS 


i 104000 HLT 
197 O10222 926767 170374 170362 CMP 
1 thee 001 BE 
lGé3se 1 HL 
10234 0 010242 
18240 bob008 RT! 
O1de42 104400 3$: SCOPE 


: STACK POINTER 
BSLELHESE 


GO 
NACYLL 27(732) 


7 HUH HHEEHEEHEHEHEHHHEHEEEEEEEEEE bh Setah-3-$-tob-beh-3-S-fet-3-4-5-44 
oe FRO Micah "FLOATING 200 INSTRUCTION) 
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;STKY NOT EQUAL TO RAND.D 
CK THE DATA ON THE STACK 
'STKS NOT EQUAL TO RAND.A 
;CHECK THE DATA ON THE STACK 
spec Fok EQUAL TO RAND.B 


tRESTORE THE. SFATUS (T-BIT) 


KELLLLLLLLLLLLLELELALLLE LE LESS LLLELLLLLLLLLE 


THE 
DAT: 


TACK POI 


; SET 
ON THE ST 


;PUT 


;FLOATING ADD ON THE SP STACK 


iSiVE The STACK POINTER 


SCHECK THE PROCESSOR STATUS 
BRANCH IF OK 
;PSW NOT EQUAL TO SADDPS 


iBRANGH IF ERROR 
save, Paoeee Te sr hee POTTER ADDRESS FOR TYPING 


9 

SBTACK POINTER NOT EQUAL TO s#STACKY 
tERERCH TE Ok 

;LEFT HALF OF ANSWER WRONG 

CE Ne Aen 
;BRANCH IF OK 

;RIGHT HALF OF ANSWER WRONG 


;RESTORE THE STACK 


E STACK PO poore ss FOR TYPING 


iSebcie 






LELLLLLLLE 


eH 





Rare HANSEL USC RARER BARRE GH Gesu 


010400 


~DBKEB-A 


TEST 2S: 
104000 
022767 


T4000 


KELIF (Pprettrce pak ae MACY11 27(732) 20-SEP-76 13:54 PAGE 49 


010260 


170216 


170172 


170162 


170142 


170132 


010504 


170170 


170160 


170150 


170140 


170130 


170120 


HLT ;STACK POINTER FOULED UP 
cH ag, STK! — ;CHECK THE RTI ADDRESS ON THE STACK 
HL sRTI NOT EQUAL TO #1$ 
cue SADDER, STKe ieeneu te oe ME STACK 
HLT : aT Paw NOT EQUAL T0 
CMP -RAND.C, STK3—; TA ON THE STACK 
ALT eh Benen Oe TO RAND.C 
cH RAND.D, STKY 5 CHECK Sena DATA ON THE STACK 
HLT ;STK4 NO EQUAL TO RAND.D 
cHp RAND.A, STKS — ; CHECK. THE DATA ON THE STACK 
HL ; sree I EQUAL TO RAND.A 
cr RAND.B, STK6 CK THE 0A DATA ON THE STACK 
HL i anon FO EQUAL TO RAND.B 
#35, (SP)  ;RESET THE STACK 
RTI RESTORE THE STATUS (T-BIT) 
3$: SCOPE 


7 HHH YHHIHHIHHIEHIHHHIEHIEIHIHHIHHHHHHHEH HHH 
sTEST 26: baw.a a te RARD Cc RANO-D FLOATING SUBTRACT INSTRUCTION) 








: ore POINTER = RO 
; tt LEERKLES ERRELALE RES LEE ES SERS 
TST26: MOV #STACKO, RO sSET STACK POINTER 

ISR PC, PUSHR ; We DATE ON THE STACK 

NOP 

FSUB+ RO FLOATING SUBTRACT ON THE RO STACK 
1S: MOV aePs, SPSH; STATUS 

MOV RO $sP ieive, The. Stack POINTER 

cH SSUBPS, $PSW tC; H PROCESSOR STATUS 

HL F + Pou NOT EQUAL TO SSUBPS 

TSTB = SPSW 5 CHECK | FOR 

os FE ERROR 


#2 


race Bret THe 7 PR eR ee poIen FOR TYPING 


Bueheoaee 
2 


MAINDEC-11-DBKEB-A KELIF ( 1F 5) on ws 
OBKEBA.P11 TEST 26: Pr eAaY 
EY 010572 104000 HLT 
ES fie Big 
1 767 170032 167776 CMP 
10 010614 1 BE 
13 10616 1 HL 
sie 010620 OO04S1 BR 
1 1062: 7 1 MOV 
cls gunsee lero? ooneDy 70m 2s: Hy 
2317 010636 001401 BEQ 
e318 010640 1 HLT 
01 022767 O10Se2e 167730 CMP 
e3el Ol 001401 BEQ 
p35 0106S HLT 
2324 tere: ath af 167766 167720 oe 
S 1 1 HL 
team ag 167732 167710 oe 
Be CEN ee 
010700 167722 167700 CMP 
1 001401 BEQ 
aia 10710 1 HLT 
1 7 167702 167670 CMP 
ce Ore (Bere? orp 
338 010722 104000 HLT 
iH ath 167672 167660 CMP 
1 1401 BEQ 
010734 104000 HLT 
010736 012716 010744 MOV 
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;STACK POINTER NOT EQUAL TO sSTACKY 
$SUB1, ANS ; CHECK Te ANSWER 
+4 PERN I 
HALF OF ANSWER WRONG 
$SUB2, ANS2 3 CHECK ne ANSWER 
I HALF 6 OF ANSWER WRONG 


3$ 
SER RSS, TR ET 


;BRANCH I 
; STACK POINTER FOULED UP 


,  STKi CHECK THE RTI ADDRESS ON THE STACK 
ifr t DRESS” NOT EQUAL TO #1$ 
SSUBER, STKe CHECK THE PSH ON THE STACK 
, Lye Tho? EQUAL TO 
RAND.C, STK3 CHECK THE ATA ON THE STACK 
+ To NO at EQUAL TO RAND.C 
RAND.D, STK4 CHECK. THE baTA ON THE STACK 
STKY eR NOY ou EQUAL TO RAND.D 
RAND. A, STKS CK THE ATA ON THE STACK 
: >STKS hot EQUAL TO RAND.A 
RAND.B, STK6 —; CHECK. THE ATA ON THE STACK 
ISTKe Bree NOT Eau EQUAL TO RAND.B 


83S, (SP) ;RESET THE STACK 
RESTORE THE STATUS (T-BIT) 





Qo 

i 
—pe— 
> he 


biorse bov7e? 
10760 O7soel 
010762 net 

7 
11002 oe 


11006 105767 
110ie 100423 


pono paneer raraemmemmnny §2 
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000604 
002622 


167624 
167612 
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TEST 27: PrERCISE FMUL hi 


5 LHLLLAALELELLLLE LLL LALLA ELA LLL AE LALA LALLLL ELL LLL LALLA ALLA RAEAR EERE LES 


TSTe7: MOV 


SE ( 
-B * RAND.C, 


#STACKO,R1 
PC, PUSHR 


OATING MULTIPLY INSTRUCTION) 


11 
BoA RAND.D = ANS1,ANS2 
° = 
irttiiiiitiiiiiiiiitiiitttititiiiititiiitttititttititiittiiittttiiiiey, 


;SET UP _THE STACK POINTER 
;PUT THE DATA ON THE STACK 


;FLOATING MULTIPLY ON THE R1 STACK 


3 at STATUS 
te PROCESSOR ATUS 


Pou NOT EQUAL TO SMULPS 


;CHECK FOR 
s;BRANCH IF 


a eo alll 
;BRANCH IF OK 


;STACK POINTER NOT EQUAL TO sSTACKY 
;CHECK THE ANSWER 

;BRANCH IF OK 

;LEFT HALF OF ANSWER WRONG 


;CHECK THE ANSWER 


;SAVE STACK FOR TYPING 
, 


eae Be rare 


ISTACK POINTER FOULED UP 

;CHECK THE RTI ADDRESS ON THE STACK 
a f NOT EQUAL TO #1$ 

5 CHECK THe PSW ON THE STACK 

RT Pa NOY EQUAL TO 200 

CHECK THE DATA ON THE STACK 

Brea Not EQUAL TO RAND.C 


;CHECK THE DATA ON THE STACK 
;BRANCH IF OK 





ne 


pect eee et 27: KELIF Pp eAArSe Pmee r- 


011206 
Ollele 
011216 
011220 


104000 
ae 
1 
1 
767 
12716 


104400 


167442 167430 


167432 


011204 


000604 
167334 


167420 


167364 





MACYL1 27(732) 

HLT 
cup RAND.A, STKS 
ALY 
CMP RAND.B, STK6 
BEQ 
HLT 
MOV #3 (SP) 
RTI : 

3S: SCOPE 

5 HEE 

sTEST 30: 

: RAND.A, RAND. 8 / 

: STACK POINTER 

; Re 

TST30: MOV #STACKO, R2 
ISR é PUSHR 
NOP 
FDIV+ Re 

1S: MOV aePs,  SPSW 
MOV Re SSP 
CMP SDives, $PSwW 
BEQ +4 
HLT 
TSTB 
BMI sso 
MOV T TK 
CMP HS 
BEQ +4 
HLT 
CMP $DIV1, ANSI 
BEQ 
HLT 
CMP SDIV2, ANS2 
BEQ +4 
HLT 
BR 3s 

2s: MOV SSTACKO, SAVSTK 
CMP SAVSTK, $sP 
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;STK4Y NOT EQUAL TO RAND.D 
OE ECH M3 pare ON THE STACK 
;STKS NOT EQUAL TO RAND.A 
3 CHECK THE o ON THE STACK 
:STK6 STKE NOT EQU EQUAL TO RAND.B 


RESTORE THE STATUS (T-BIT) 


KLLLLLLELELLLLLLLLLLLLELLELE 


EXERCISE E FDLV (Pop Ik “FLQRTING DIVIDE INSTRUCTION) 


JHB HEHEHE EEE He 


;SET UP THE STACK POINTER 
PUT THE DATA ON THE STACK 
sFLOATING DIVIDE ON THE R2 STACK 
;SAVE PROCESSOR STATUS 
;SAVE THE STACK POINTER 
; CHECK PROCESSOR STATUS 
Ht NOT EQUAL TO SDIVPS 

Ck FOR 

PROPER STACK SS FOR TYPING 
SHES A 


STACK POINTER NOT EQUAL TO #STACKY 
RCH IF OK 

SERANCH IF OK 

;LEFT HALF OF ANSWER WRONG 

;CHECK THE amen 


sBRANCH IF 
RIGHT HALF OF ANSWER WRONG 


3 SAVE STACK ADDRESS FOR TYPING 
3 CHECK THE STACK POINTER 


STACK POINTER FOULED UP 
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DBKEBA. P11 TEST 30: 
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See DORI RRE DR BEB aRAEER 


1 
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335 
3S2 
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O6i981 
1401 
104000 
767 
1401 


026767 


011222 
167306 
167232 
167222 
167202 
167172 


011444 


KELIF (POP-11 FIS) EXERCISER. 
EXERCISE 


167230 


167220 


167216 


167200 


167170 


167160 


167124 
167112 


167146 
167066 





PC, 


#1S, STK1 
+4 
SDIVER, STKe 
+4 
RAND.C, STK3 
+4 
RAND.D, STK4 
+4 
RAND.A, STKS 
+4 
RAND.B, STK6 
+4 


#3$, (SP) 


HHH HHH HEHEHE HHEHBHEH HEHEHE HHBHHEHEHEE 
EXERCISE FADD (PDP-11 FLOATING ADD INSTRUCTION 
RAND.D = ANSI,ANSe 


$ STACK 
Pri rreittettritTtettititttttti ttt tt ttt itt r ttt ttt ttt ttt ttt ttt tT Ty 


SSTACKO, R3 


SSTACKY, SAVSTK 
men, "SSP 
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PUSHR 


ETCH TE OK RTI ADDRESS ON THE STACK 
sRTI ROORESS. NOT EQUAL TO #1$ 


; CHECK THE PSW ON THE STACK 
RTI PSW NOT EQUAL TO 200 
;CHECK THE DATA ON THE STACK 
'STK3 NOT EQUAL TO RAND.C 
CHECK THE DATA ON THE STACK 


sBRANCH IF OK 
;STK4Y NOT EQUAL TO RAND.D 


sCHECK THE ae ON THE STACK 
:STKS SKS NOT EQU EQUAL TO RAND.A 
;CHECK THE a ON THE STACK 
SRN IF Ok EQUAL TO RAND.B 


;RESET THE STACK 
;RESTORE THE STATUS (T-BIT) 


STRTIONN 


;SET UP_THE STACK POINTER 
PUT THE DATA ON THE STACK 


;FLOATING ADD ON THE R3 STACK 


iShve The. Stack POINTER 


PROCESSOR STATUS 


Branca OK 
;PSW NOT EQUAL TO SADDPS 


IBRANCH TF ERROR 


STACK aboRs SS FOR TYPING 


; PROPER 

;CHECK THE STACK POINTER 

;BRANCH IF OK 

;STACK POINTER NOT EQUAL TO s#STACKY 
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17 





18 011534 
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Oll6le 


The 026 
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011624 


se 
a 
026767 
901401 
104000 
000451 
012767 


001401 
04000 


167072 167046 


167062 


000604 
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7 011462 


167016 


166772 


166762 


166742 


166732 


011704 © 


167036 


166730 


166720 


es: 
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$ADD1, 
+4 


$ADD2, ANS2 
+4 


3$ 


#STACKO, SAVSTK 


_— 
7 +4 
SADDER, 
+4 
RAND.C, 
+4 
RAND.D, 
+4 


RAND.A, 
+4 


RAND.B, 
+4 


43S, 


ANS1 


"SSP 


STK1 


STK2 


STK3 


STK4 


STKS 


STK6 


(SP) 
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;CHECK THE ANSWER 
;CHECK THE ANSWER 
eT en wont 


;SAVE STACK ADDRESS FOR TYPING 
5 CHECK THE- STACK POINTER 


STACK POINTER FOULED UP 
; CHECK CHECK THE RT RTI ADDRESS ON THE STACK 
RIT B RDDRESS” NOT EQUAL TO #1$ 
sCHECK THE PSW ON THE STACK 
*BRANCH IF OK 

:RTI PSW NOT EQUAL TO 200 

; CHECK THE baTA ON THE STACK 
*STK3 NOT EQUAL TO RAND.C 
;CHECK THE ATA ON THE STACK 
STKY eRe NOY Eou EQUAL TO RAND.D 

; CHECK THE DATA ON THE STACK 

$ IF OK 

:STKS NOT EQUAL TO RAND.A 

; CHECK THE DATA ON THE STACK 
*STK6 Not EQUAL TO RAND.8 


;RESET THE STACK 
;RESTORE THE STATUS (T-BIT) 
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DBKEBA. P11 TEST 32 
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RRR ET. 
NOWLWY 
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Oolee2 


177776 
166662 
166700 
166642 
000610 
166702 


166642 


166522 


166664 


18: 


KE1IF (PDOP-11 FIS) EXERCISER. 
: EXERCISE FSUB RY 


MACY11 27(732) 
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{TEST 32: EXERCISE FSUB (PDP-11 FLOATING SUBTRACT INSTRUCTION) 


RCISE FSUB (PDP-11 FLOATING SUBTRACT INSTRUCTION) 
RAND 1, ANS2 


peracKa, R4 
PUSHR 


SPSU 
25 

BSTACKY, SAVSTK 
SAVSTK, 'SSP 
S$SUB1, ANSI 
+4 

S$SUB2, ANS2 
+4 

3S 

sSTACKD, SAVSTK 
SAVSTK, SSP 
+4 

#1,  STKI 
+4 , 
SSUBER, STK2 
+4 


RAND.C, STK3 
+4 


RAND.D, STK4 
+4 


STACK POINTER = RY 
HEHE HHH HHH Ha HE HHHHE HEHEHE HEHEHE HEHEHE HEHE BEEBE 
TST32: HOV 


T UP _THE STACK POINTER 
‘But The BATA ON THE STACK 
;FLOATING SUBTRACT ON THE RY STACK 
;SAVE PROCESSOR STATUS 
SAVE THE STACK POINTER 
; CHECK “3 Ceo STATUS 
:PSW NOT EQUAL TO SSUBPS 


;CHECK FOR 
sBRANCH IF ERROR 


;SAVE PROPER STACK ADDRESS FOR TYPING 
; CHECK M3 STACK POINTER 


IF OK 
: STACK POINTER NOT EQUAL TO s#STACKY 


SRS ATRUF RNGHER HRONG 


sSAVE STACK ADDRESS FOR TYPING 
*CHECY THE STACK POINTER . 


*BRANCH IF 

: STACK Sete FOULED uP 

CHECK THe BT RTI ADDRESS ON THE STACK 
‘RTI SORES NOT EQUAL TO #1$ 


an M3 PSW ON THE STACK 
BEM NOT EQUAL TO 200 


CHECK a te Be DATA ON THE STACK 
san TF a EQUAL TO RAND.C 


;CHECK THE DATA ON THE STACK 
;BRANCH IF OK 





NAINDEC-11-DBKEB-A 
DBKEBA. P11 TEST 
#344 012110 104000 


7 
a 
1 
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RCISE FSUB 


ieese0 


HLT sSTKY NOT EQUAL TO RAND.D 
CMP - RAND.A, STKS  ; CHECK THE DATA ON THE STACK 
+4 F OK 





BEO 

HLT ;STKS NOT EQUAL TO RAND.A 

cue —RAND.B, STKE; CHECK THE DATA ON THE STACK 

HT = _ _$STK6 NOT EQUAL TO RAND.B 

MOV 83%, (SP)  ;RESET THE STACK 

RTI tRESTORE THE STATUS (T-BIT) 
3S: SCOPE 
‘TEST 33: ISE FMUL. (POP=1] FLOATING MULTIPLY INSTRUCTION) 
; RAND. A, RAND, € r0.c C\RAND-D = ANSI ANSE” 
 snunuaetenies rtrit ty 
TST33: MOV —_ 8STACKD,RS SET THE STACK POINTER 

"" JSR PC, ‘PUSHR DATA ON THE STACK 

NOP 

FMUL+ RS sFLOATING MULTIPLY ON THE RS STACK 
1S: MOY NPS, $PSW Ae me Bins 

CHP 8s SUL, $oy : TATUS 

BEQ wa ‘RANCH IF I 

HLT ;PSW NOT EQUAL TO SMULPS 

TSTB = SPSW ;CHECK F 

els SERANCH TF ERROR 


PROPER Ue A i FOR TYPING 


HL ISTACK POINTER NOT EQUAL TO sSTACKY 
nad SMULI, ANSI CHECK THe BNSHER 
HLT LEFT HALF OF ANSWER WRONG 
ge wee gee een 
ALY F ~ SRI HALF OF ANSWER WRONG 
BR 3s 
SIERO RE™ SE Te EE FIER 
MT 2 : STACK POINTER FOULED UP 
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382 T2288 a2 2 
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sak 
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<A 
TEST 33 


=4 
BS 
oo 


Ol2lbe 


166336 


166270 


166260 


166250 


1sReO 


166230 


166220 


STEST Bir EXERCISE FDIV (POP<11 FLOATING DIVIDE INSTRUCTION) 
Revo. ARE Z RarO.c, RAND = Pats SANS 


TSTS4: 





KELIF (POP-11 FIS) EXERCISER. 
: EXERCISE FMUL RS 


sR 


CO 
NACYLI 27(732) 


01S, STK1i 
+4 


SMULER, STK2 
+4 
RAND.C, STK3 
+4 
RAND.D, STK4 
+4 
RAND.A, STKS 
+4 
RAND.B, STK6 
+4 


83$, (SP) 


Pe, BUSI 


SP 


a 
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eran 16 Ly ADDRESS ON THE STACK 


IRTI ADDRESS NOT EQUAL TO s1S 


3 CHECK THE PSW ON THE STACK 
RTT Poy NOT EQUAL TO 200 
; CHECK ATA ON THE STACK 


; BRANCH t 
;STK3 NOT EQUAL TO RAND.C 


Bont DATA ON THE STACK 
Sika NOP EQUAL TO RAND.D 

;CHECK THE DATA ON THE STACK 
Bike NO} EQUAL TO RAND.A 


; CHECK TA ON THE STACK 
i rei : E TO RAND.B 


tRESTORE THE STATUS (T-B1T) 


tPGT The bara OW THe ST 


;FLOATING DIVIDE ON THE SP STACK 


BEI... 


; 
; 
; 
;PSW NOT EQUAL TO SDIVPS 
; 
9 
® 
6 


:SAVE PROPER STACK ADDRESS FOR TYPING 


* STACK POINTER NOT EQUAL TO sSTACKY 
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166162 


166152 


166132 


Ole422 


KELIF (POP-11 FIS) 
EXERCISE FD 


166106 


166076 


eda 
166026 
166016 
166006 
168776 
165766 


165756 


XERCISER. 
vy 
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SOIV1, ANSI 
+4 
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s CHECK THE ANSWER 
PEF Py tal oF ANSWER WRONG 
sCHECK THE ANSWER 


SRTGHT HALF OF ANSWER WRONG 


sRESTORE THE STACK 


SAVE PROPER STACK ADDRESS FOR TYPING 


SCHECK THE STACK POINTER 

;STACK POINTER FOULED UP 

CHECK THE RTI ADDRESS ON THE STACK 
3RTI RBORESS NOT EQUAL TO #1$ 
;CHECK THE PSH ON THE STACK 


RTT Boy Tot EQUAL TO 200 

5 CHECK THE DATA ON THE STACK 

eT Not EQUAL TO RAND.C 

; CHECK baTA ON THE STACK 

TK NOT 

>STK4 NOT EQUAL TO RAND.D 
DATA ON THE STACK 


iT te 10 navo.a 


CHECK THE DATA ON THE STACK 


'STK6 NOT EQUAL TO RAND.B 


RESET TACK 
RESTORE THE STATUS (T-BIT) 



















END ROUTI 


1661 


001146 





000001 166130 


177570 


177570 


KELIF (PDP=11 FIS) EXERCISER. 


oo 


SREgUEPEe BB 


35 RTI 

4§: MOV 

Q 

NOP 

NOP 

NOP 

3S: JMP 
-TBIT: O 


;SUBROUTINE TO READ TTY INPUT AND SAVE OCTAL NUMBER 


READIN: ISR 
3 
: 
4$: RTS 
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#1 PCNT+2 ;COUNT PASSES 

PCAT 

#SH10, D8SUR sRING THE BELL? 

1 3NO! 

, BELL 

-(6) ;CLEAR T 

aSW12, J8SWR RUN WITH TRT? 

Fat 

2s 

820, (6) ;SET TRACE TRAP 
83$,-(6) : JUMP TO START OF TEST 
84S, -(6) bait START OF TEST 
as42,RO 3GET MONITOR ADDRESS 
Fo) GO TO MONITOR 
aeSTART ; RETURN 






READS 
STREUT 4 

ne 

(Ro)+,R3 STORE DATA 

4§ *BRANCH IF DONE 
#60,R3 

$177770,R3 

(R1) 

(R1) 





;SET C-BIT IF NOT 
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R= b= b= po pw pw P= bs pe 
y 
a 


Seabe RAdsanoEs 


b= bee 
- 





tae 
Ye 
pe tne 
NNOO 





bh pee 


NNNO 


oe Po ee be ho Re 
ae 










Sa 
Faas g 


+ . ee 
oO ooo 
— ee Re er 
o 


A 














CISER. 


KELIF (PDP-11 FIS) EXER MACY11 27(732) 
MODE ROUTINES TO ACCESS FORTRAN ROUTINES 
077600 165316 SPOPDV: BIT #77600, RAND. C 
BNE 1$ 
SCC 
177776 165344 ae aePs,  SDIVER 
000340 165330 MOV 8340,  SDIVPS 
165324 1S: TST so1ves 
077600 ety 477600, (SP) 
icons 165306 NOV sory SDIVPS 
, " 
gn fly 
2s: TST (SP) 
1 165264 MOV aePs,  SDIVPS 
1 MOV (SP)$, S$DIVI 
1 MOV (SP)+; §DIve 
JMP acR4)+ 
SSKIP: (SP)+, (SP)¢ 
4 acR4)$ 
SEXIT: ATS RY 
DOGDN¢ SER ny 2(S) 0 
BEQ 8s 
000003 CMPB sé, RO 
BNE 2s 
fy 
177776 165146 HOV guPs, SPSW 
2s: ccc 
Srv 
165132 * MOV asPs, $PSW 
st SADOPS 
pets NOV ‘ ri Sipps 
Sn te 
165120 4S: MOV SPSW 
teste MOV 8340, are 
BR st 
SUB #4, RO 
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;CHECK FOR DIVIDED BY ZERO 
IE ON CODES 
a BY ZERO CC’S 
ere ae 
Grech if 

:2-BIT IN PSW 

ZERO ANSWER 

;GET N-BIT, CLEAR C-BIT, V-BIT 
>SET THE PSW SAVE 

;POP GARBAGE OFF THE STACK 
EXIT POLISH MODE 

;PUT INTO 

SEEK Foe BIVIDE BY ZERO 
;CHECK FOR R OVERFLON 
Peas CONDITION CODES 


aot ert 
OR OVERFLOW 


: geges oe 
ee 


‘SET Up SUBTRACT Pau’ 


;CHECK FOR MUL 
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#3 shts Soy lc dn Bee aul! B38 Esa 






SeEEDGE Babahiaeaeabaelae ERGRE AW 


ISER 

T 

BLE 

MOV 

BR 

: MOV 
: ORS 

aie a TO PUSH DA 


RARE 
- dake HO HS 
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“- ze 
7m 
ae 
“3 


1 
15H NODE 
6767 165026 165076 68: 


~DBKEB-A 


ll 





POL 
16767 165044 
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i no SR Heklg POT 


C-11 
Pll 


THE ER, oF ERRORS 


;SKIP TYPEOUTS 
tH TOS IN_OCTAL 
ING ZERO’S 


sPUT ADDRESS OF INSTRUCTION ON STACK 
GO TO USER ERROR ROUTINE 

f INHI 

LOOP 


37 
T 


iNO-- SIPS 
;LOOP ON TEST UNTIL NO ERRORS 


RING 
‘Sap 


gest 2 
Bests at Be 


ipo , O8SWR 
ERRORS 
#SW13, a8SWR 


Fé 


gE 
7 x 
eee 
Serpe ia besrssees= 


EO SS ad og HY ed i OD 
AoOo0000000 


002000 177570 HLTS: 
18: 
7 bs0006 177570 


001000 177570 


3 Bie 





sgtervtsmentonedturSs | setestansscenate 


% $ 
~_ 
> 
- 
ao 


4 


a 


TABLE 
RAND.D IN OCTAL 


a ic 
;CHECK FOR ERROR CONDITIONS 


sMASK ALL BUT TYPE (+ 
sBRANCH IF ERROR 


SREY FE For oF sien 


3ADD OFFSET 


TYPE RAND. GIN Oc TAL 
STYPE LEADING ZERO'S 


’ 

: 

; 

Q 

9 

i] 

a 

sTYPE (R1)+ IN OCTAL 
i] 

;TYPE sSTACKY IN OCTAL 
;TYPE LEADING ZERO’S 


; TYPE LEADING ZERO’S 
;TYPE RAND.B IN OCTAL 
; TYPE LEADING ZERO’S 


; TYPE RAND.A IN OCTAL 


ae a=: Fetae 
+a cn = 


Stecbee fat E stEs 
stsnge 


F 


ra 


Heed 


geste 


47 , PRI 


aE 


1S: 





od ee 


Ft 
st 
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EXERCISER. 


6S: 


as 8 
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q RrammeNeTN 
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dA HeEbg PROT 


HLT ROUT 


“A 


DEKEBAPLI 





oe ZERO’S 
TYPING 


;TYPE (R1)+ IN OCTAL 


TYPE 
KEEP 


ps4 
>. =e , : ? 
-= AY} wu a) 
4 -~ oe ot one pb 
+e ++ e228 - _ oe 
se -oo + 1eN in in a 
Re ee tees pa we o 
NNNN 
oe a t-4 4 


-ASCIZ 
-ASCIZ 
-EVEN 


agutsae 


fr 
a 

Ms 
aad 
oO 
€ 


HEADe: .ASCIZ 


GOT: 


Z 


enae EXPECT: .ASCIZ <15><1e@>"EXPECT: ™ 





wee ees eee 


speeiees P299 


ond eh ey he og egg a oe oe Gd a ed ad Te OE OG OG dd ed od reg Od ed ee Oo 8 OH 
20000000 8000 2 200000000000000000000000 
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